9.1.

9.2.

9.3.

9.4.

XLV Bcepoccuiickast MaTeMaTHIeCKasT OJTHMITHA, A, TITKOJIBHIKOB

9 kJacc
IlepBolit HeHb

Ha mnockoctn ormedensr 5 Touek. /lokazKuTe, 9TO MOKHO BBI-
OpaTh HEKOTOPBIE U3 HUX U MEPEMECTUTDh UX TaK, YTOOBI pacCTO-
SHUEe MKy JTIOOBIMU IBYMS MMePEMETIEHHBIMA TOYKAMUI He 13-
MEHUJIOCh, & B pe3yJbraTe Ha IJIOCKOCTU OCTAJIOCh MHOXKECTBO
3 5 TOYEK, CAMMETPUIHOE OTHOCUTETHHO HEKOTOPOH MPSMOIi.
[Ipn kKakKOM HaMMEHbBIEM HATYPaJbHOM 71 CYyIIECTBYIOT TaKue
neJible ai,ag, . .., an, 9T0 KBaJIPATHLINA TPEXUJICH

x2—2(@1+a2+...+an)2x+<ail+a%+...+a%+1>

UMeeT 10 KpaiiHeit Mepe O/IMH NEeJIbIii KOPeHb !

Oxkpyxkuocth ) ¢ mearpoMm B Touke () ommcaHa OKOJIO OCTPO-
yroapHoro tpeyroapanka ABC, B xotopom AB < BC; ero
BBLICOTBI IlepecekaioTcd B Touke H. Ha mpomoynkeHnn orpes-
ka BO 3a touky O ormedena touka D takas, aro ZADC =
= /ABC. Ilpamas, mpoxongmias depe3 TOUKy H mapasiesbHo
npamoit BO, nepecekaer menbIyio jayry AC okpyzxkuocTn €2 B
touke F. Jlokaxure, uto BH = DE.

B nareps npuexasn 10000 gereii, KazKiblit ApyKuUT poBHO ¢ 11
JPYTUMHE JeThbMU B j1arepe (npyzkOa B3anmua). Kaxaprit pe6eé-
HOK HOCUT (pyTOOJIKY OJHOTO W3 CEMH IBETOB PAJIYTH, MPHUIEM
y JI0OBIX IBYX ApYy3eil nmBeTa pa3iaundabl. BoxkaTbie moTpeboBa-
7, 9TOOBl KaKue-HuOYyIb J1eTh (XoTsd Obl ofuH) Hajenun ¢hyr-
GOIKU IpyruX 1BeTOB (U3 Tex ke cemu). Ompoc moKaszas, 94To
100 mereit MeHATH BT He HaMepeHBI. J[oKaKuTe, 9TO HEKOTO-
pbie U3 OCTAJLHBIX JIeTell BCE YKe MOI'YT W3MEHWUThH I[BETA CBO-
ux pyTOOIOK TaK, YTOOBI MO-TIPEXKHEMY Y JIIOObIX JBYX JIPy3eil
1BeTa ObLIM Pa3/IUYHbI.
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XLV Bcepoccuiickast MaTeMaTHIeCKasT OJTHMITHA, A, TITKOJIBHIKOB

9 kJacc
IlepsBolit HeHb

Ha mnockoctn ormedensr 5 Touek. /lokazKuTe, 9TO MOYKHO BBI-
OpaTh HEKOTOPBIE U3 HUX U EPEMECTUTDb UX TaK, YTOOBI pacCTO-
SHUEe MKy JTIOOBIMU IBYMS MePEMETIEHHBIMA TOYKAMUI He 13-
MEHUJIOCh, & B pe3yJbTaTe Ha IJIOCKOCTU OCTAJIOCh MHOXKECTBO
n3 5 TOYEK, CAMMETPUIHOE OTHOCUTETHHO HEKOTOPOH MPSMOIi.
[Ipu kKakKOM HaMMEHbBIEM HATYPaJbHOM 71 CYIIECTBYIOT TaKue
neJible ai,ag, . .., an, 9T0 KBaJAPATHLIA TPEXUJIeH

x2—2(@1+a2+...+an)2x+<ail+a%+...+a%+1>

nMeeT 10 KpaiiHelt Mepe OJINH NEeJIbIii KOPeHb !

OxkpyxkuocTh ) ¢ meaTpoMm B Touke () ommcaHa OKOJIO OCTPO-
yroapaoro tpeyroapanka ABC, B xotopom AB < BC; ero
BBLICOTBI IlepecekaioTcd B Touke H. Ha mpoao/nkeHnn orpes-
ka BO 3a touky O ormedena touka D takas, aro ZADC =
= /ABC. Ilpamasi, mpoxongmias depe3 TOUKy H mapasiesbHo
npamoit BO, nepecekaer menbiyio jayry AC okpyzxkuocTn €2 B
touke F. Jlokaxure, uto BH = DE.

B nareps npuexasn 10000 gereii, Kaziblit ApyKuUT poBHO ¢ 11
JPYTUMHA JeThbMU B jtarepe (npyzkOa B3anmua). Kaxaprit pe6eé-
HOK HOCUT (pyTOOJIKY OJHOTO W3 CEMH IBETOB PAJIYTH, MPUIEM
y JIOOBIX BYX ApYy3eil mBeTa pa3aundabl. BoxkaTbie moTpeboBa-
7, 9TOOBl KaKue-HuOy/b J1eTh (XoTsd Obl ofuH) Hajenun ¢yr-
GOIKN Ipyrux 1BeTOB (U3 Tex ke cemu). Ompoc mMoKas3as, 94To
100 mereit MeHATH BT He HaMepeHBI. J[oKaKuTe, 9TO HEKOTO-
pbie U3 OCTAJLHBIX JIeTell BCE YKe MOI'YyT W3MEHWUTh I[BETA CBO-
ux pyTOOIOK TaK, YTOOBI MO-TIPEXKHEMY Y JIIOOBIX JBYX JIPy3eil
1BeTa ObLIM Pa3/IUYHbI.
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XLV Bcepoccuiickast MaTeMaTHIeCKasT OJTHMITHA, A, TITKOJIBHIKOB

9 kJacc
Bropoii geHbn

B nmerckom caay BocmuTaTebHHIA B3daa 1 > 1 OJMHAKOBBIX
KapTOHHBIX IPSIMOYTOJIBHUKOB U Pa3/iaia UX n JIeTaM, KaxKI0-
My IO IPIMOYTOJbHUKY. KazKk1plit peOEHOK pa3pesaJt CBOit mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJPATHKOB (KBa/JI-
pATHKK y pasHBIX jeTeil Morau ObITh pasHbiMu). OKa3aaoch,
9TO 00IIee KOJMIeCTBO KBAJAPATHKOB — IIPOCcToe 4uncJio. Jloka-
KUuTe, 9YTO UCXOJHbIE MMPAMOYTOJIbHUKN 6BLT[I/I KBaJpaTaMH.
Ha cropone AC pasuoOGenpennoro tpeyrosnbuuka ABC ¢ oc-
noBanueM BC' B3gra Touka D. Ha menbureit nyre C'D oKpyK-
HOCTH, ONUCAHHOI 0KOJI0 Tpeyroibuuka BC' D, BeiOpaHa TOU-
ka K. Jlya C'K mnepecekaer mpgamyio, mapajienbayio BC un
npoxongantyio depe3 A, B touke 1. Ilycrs M — cepeauna ort-
peska DT. Jdokaxkure, uro LZAKT = ZCAM.

Cpenu 16 moner ecth 8 masastcéaviy —Becom 1o 11 r, u 8 sée-
xur — BecoM 10 10 I, HO HEM3BECTHO, KaKHe W3 MOHET KaKOoTo
Beca. OaHa w3 Mmoner — obuseitnas. Kak 3a Tpu B3BemuBaHust
Ha JIByXYallleYHbIX Becax 0e3 rmpb y3HATh, sIBISIETCS 100uIeii-
Has MOHEeTa TSKEJTOi W JTErKOn?

Jansl uncaa a, b, ¢, e meapmue 1. /lokaxkure, 9T0

a+b+c>\/@b—1+\/bc—1 Vea —1
4 ~ b+c c+a a+b
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XLV Bcepoccuiickast MaTeMaTHIeCKasT OJTHMITHA, A, TITKOJIBHIKOB

9 kJacc
Bropoii geHn

B nmerckom cajay BocmuTaTeIbHHIA B3daa 1 > 1 OJMHAKOBBIX
KapTOHHBIX IPSIMOYTOJBHUKOB U Pa3/iaia UX n JIeTdaM, KaxKI0-
My IO IPIMOYTOJBHUKY. KazKkaplit peOEHOK pa3pesaJt CBOil mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJPATHKOB (KBa/I-
pATHKM y pa3HBIX jeTeil Morau ObITh pasHbiMu). OKa3aa0Ch,
9TO 00Iee KOJMIEeCTBO KBAJAPATUKOB — IIPOCTOe 4unciio. Jloka-
KUuTe, YTO UCXOJHbIE MMPAMOYTOJIbHUKN 6BLT[I/I KBaJpaTaMu.
Ha cropone AC paBuoOGenpennoro tpeyrosnbauka ABC ¢ oc-
noBanueM BC' B3gra Touka D. Ha menbureit nyre C'D oKpyK-
HOCTH, ONUCAHHOI 0KOJI0 Tpeyroibuuka BC' D, BeiOpaHa TOU-
ka K. Jlya C'K mnepecekaer mpgamyio, mapaJjienbayio BC un
npoxoagantyio depe3 A, B touke 1. Ilycrs M — cepeauna ort-
peska DT. Jokaxkure, uro LZAKT = ZCAM.

Cpenu 16 moner ecth 8 mastcéaviy —Becom 1o 11 r, u 8 sée-
xur — BecoM 10 10 I, HO HEM3BECTHO, KaKHe W3 MOHET KaKOoTo
Beca. OaHa w3 Mmoner — obuseitnas. Kak 3a Tpu B3BemuBaHust
Ha JIByXYallleYHbIX Becax 0e3 rmpb y3HATh, sABJISIETCS 100uIeii-
Has MOHEeTAa TSKEJTOU W JTErKO?

Jansbr uncaa a, b, ¢, He meapmue 1. /lokaxkure, 9T0

a+b+c> \/@b—l_i_\/bc—l_i_\/ca—l‘
4 b+ c c+a a+0b
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